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FIG. 1 (Related Art) 
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FIG. 2 (Related Art) 
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1. 

NK-UET PRINT APPARATUS AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority under 35 U.S.C. 119 to 
Korean Patent Application No. 10-2008-0130931, filed on 
Dec. 22, 2008, which is hereby incorporated by reference in 
its entirety. 

BACKGROUND 

1. Field of the Disclosure 
This disclosure relates to an ink-jet print apparatus and 

method adapted to prevent stain defects. 
2. Description of the Related Art 
Recently, a variety of flat panel display devices with 

reduced weight and volume have been widely used instead of 
cathode ray tube (CRTs). The flat panel display devices 
include liquid crystal display (LCD) devices, field emission 
display (FED) devices, plasma display panels (PDPs), and 
light emitting diode (LED) display devices. These flat panel 
display devices are applied to image display appliances Such 
as televisions and computer monitors, in order to display 
lettering and a variety of images including moving images. 
Among these flat display devices, LCD devices have been 
used in a variety offields because they allow electronic appli 
ances to be light weight and thin and have an improved mass 
productivity. 
More particularly, the LCD device of an active matrix type 

has Superior image-quality and low electric power consump 
tion. In addition, the active matrix LCD device has been more 
rapidly developed to be large-sized and highly defined due to 
recently secured mass producing technology and obtained 
research results. 
The LCD device is manufactured using a liquid crystal 

panel formation process which involves producing a thin film 
transistor Substrate, producing a color filter Substrate, inject 
ing liquid crystal between the Substrates, and sealing the 
Substrates, followed by a process of attaching a polarization 
plate, a driver Substrate, and a backlight unit to the liquid 
crystal panel. The thin film transistor substrate includes a thin 
film transistor and a pixel electrode which are formed in each 
pixel. The color filter substrate includes a common electrode 
facing the thin film transistor Substrate, as well as red, green, 
and blue filters formed opposite each pixel. 

FIG. 1 is a planar view showing a color pixel included in a 
LCD device according to the related art. FIG. 2 is a cross 
sectional view showing the color pixel of the LCD device 
taken along the line A-A shown in FIG.1. As shown in FIG. 
1, the LCD device includes a thin film transistor substrate 10, 
a color filter substrate 20, and liquid crystal (not shown) 
interposed between the substrates 10 and 20. 
On the thin film transistor substrate 10, a plurality of gate 

lines 11 extending in a horizontal direction and a plurality of 
data lines 12 extending in a vertical direction are formed 
crossing each other. Each thin film transistor 13 is formed at 
each of the intersection of the gate and data lines 11 and 12. 
The thin film transistor substrate 10 includes a pixel electrode 
14 formed on each pixel region which is defined by the 
crossing gate and data lines 11 and 12. The color filter Sub 
strate 20 includes a common electrode 24 opposite to all the 
pixel electrodes 14. Although it is not shown in the drawing, 
the color filter substrate 20 further includes color filters real 
izing a variety of colors. 
The operation of LCD device with the above configuration 

can be explained as a change of the molecular alignment of 
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2 
the liquid crystal. More specifically, the thin film transistor 13 
is turned on and allows a data Voltage on the data line 12 to be 
applied to the pixel electrode 14 when a gate-on signal is 
applied to the gate line 11. At this time, a reference Voltage (or 
a common Voltage) is also applied to the common electrode 
24. As such, the molecular alignment of the liquid crystal is 
changed by an electric field corresponding to a Voltage dif 
ference between the data voltage on the pixel electrode 14 and 
the reference Voltage on the common electrode 24. 
As shown in FIG. 2, the thin film transistor substrate 10 

includes two insulation films 15 and 16 formed on it. The 
insulation films are a gate insulation film 15 covering a gate 
line (not shown), and a passivation film 16 protecting a thin 
film transistor (not shown), respectively. The insulation films 
15 and 16 are generally formed of silicon nitride. A data line 
12, a semiconductor layer (not shown), and source/drain elec 
trodes (not shown) are formed in the respective regions on the 
gate insulation film 15. Pixel electrodes 14 are formed on the 
passivation film 16. 
On the other hand, the color filter substrate 20 includes a 

color filter layer 22 for realizing a variety of colors and a 
common electrode 24. The color filter layer 22 includes three 
different color filters arranged alternating with one another, 
even though a red color filter Rand a green color filter Gare 
shown in the drawing. The three different color filters consist 
of the three primary colors, respectively. A black matrix 21 is 
formed on a boundary region between the different color 
filters R and G adjacent to each other. The black matrix 21 
blocks light penetrated through a liquid crystal on the bound 
ary region which is not controlled by the pixel electrode 14. 
On the black matrix 21 and the color filter layer 22, an over 
coat film 23 and the common electrode 24 are sequentially 
formed. The overcoat film 23 can be selectively used for 
applying Superior step coverage to the formation of the com 
mon electrode 25, in spite of the topology of the color filter 
substrate 20 caused by the black matrix 21 and the color filter 
layer 22. In other words, it is not necessary to use the overcoat 
film 23. The common electrode 24 faces the pixel electrodes 
14 on the thin film transistor substrate 10. A liquid crystal 30 
is injected between the thin film transistor substrate 10 and the 
color filter substrate 20. The molecular alignment of the liq 
uid crystal 30 changes direction according to a Voltage which 
is applied between the common electrode 24 and the pixel 
electrode 14. 
The related art LCD device as configured above has mal 

functions on the color filter layer 22. Actually, the color filter 
layer 22 is formed by an ink-jet printing process of jet color 
filter materials into each Sub-pixel. In this case, the topology 
(i.e., the surface state) of the color filter substrate causes a size 
difference between the color filters injected into the sub 
pixels. Due to this, a stain defect is generated on an image 
displayed by the related art LCD device. 

BRIEF SUMMARY 

Accordingly, the present embodiments are directed to ink 
jet print apparatus and method that Substantially obviate one 
or more of problems due to the limitations and disadvantages 
of the related art. 
An object of the present embodiment is to provide ink-jet 

print apparatus and method adapted to prevent stain defects. 
Additional features and advantages of the embodiments 

will be set forth in the description which follows, and in part 
will be apparent from the description, or may be learned by 
practice of the embodiments. The advantages of the embodi 
ments will be realized and attained by the structure particu 
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larly pointed out in the written description and claims hereof 
as well as the appended drawings. 

According to one general aspect of the present embodi 
ment, an ink-jet print apparatus includes: first to third head 
portions configured to form red, green, and blue color filters 
on a substrate; a plurality of nozzles provided in each of the 
first to third head portions; a camera, above the substrate, 
configured to photograph a transmittance of each of Sub 
pixels in which the red, green, and blue are formed; a light 
emission unit, under the Substrate opposite to the camera, 
configured to emit light on the Sub-pixel; and an injection 
quantity control unit configured to compare the transmittance 
of each sub-pixel photographed by the camera with a previ 
ously prepared reference transmittance and to compensate the 
injection quantity of the nozzle. 
An ink-jet print method according to another aspect of the 

present embodiment includes: forming red, green, and blue 
color filters in respective sub-pixel on a substrate as the sub 
strate moves along an aligning direction of first to third head 
portions each including a plurality of nozzles; sequentially 
measuring the line by line transmittance of each Sub-pixel on 
the substrate in which the red, green, and blue color filters are 
formed; identifying a poor Sub-pixel through a comparison of 
the measured transmittance of the Sub-pixel and a previously 
prepared reference of the Sub-pixel; and adjusting an injec 
tion quantity of the nozzle opposite to the poor Sub-pixel by a 
compensation setting value derived from the compared 
resultant. 

Other systems, methods, features and advantages will be, 
or will become, apparent to one with skill in the art upon 
examination of the following figures and detailed description. 
It is intended that all such additional systems, methods, fea 
tures and advantages be included within this description, be 
within the scope of the invention, and be protected by the 
following claims. Nothing in this section should be taken as a 
limitation on those claims. Further aspects and advantages are 
discussed below in conjunction with the embodiments. It is to 
be understood that both the foregoing general description and 
the following detailed description of the present disclosure 
are exemplary and explanatory and are intended to provide 
further explanation of the disclosure as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the embodiments and are 
incorporated in and constitute a part of this application, illus 
trate embodiment(s) of the invention and together with the 
description serve to explain the disclosure. In the drawings: 

FIG. 1 is a plane view showing a color pixel included a 
LCD device according to the related art; 

FIG. 2 is a cross-sectional view showing the color pixel of 
the LCD device taken along the line A-A shown in FIG. 1; 

FIG. 3 is a schematic diagram showing an ink-jet print 
apparatus according to an embodiment of the present disclo 
Sure; 

FIG. 4 is a block diagram showing a jet quantity control 
unit included in an ink-jet print apparatus according to an 
embodiment of the present disclosure; and 

FIG. 5 is a flow chart explaining an ink-jet print method 
according to an embodiment of the present disclosure. 

DETAILED DESCRIPTION 

Reference will now be made in detail to the embodiments 
of the present disclosure, examples of which are illustrated in 
the accompanying drawings. These embodiments introduced 
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4 
hereinafter are provided as examples in order to convey their 
spirits to the ordinary skilled person in the art. Therefore, 
these embodiments might be embodied in a different shape, 
so are not limited to these embodiments described here. Also, 
the size and thickness of the device might be expressed to be 
exaggerated for the sake of convenience in the drawings. 
Wherever possible, the same reference numbers will be used 
throughout this disclosure including the drawings to refer to 
the same or like parts. 

FIG. 3 is a schematic diagram showing an ink-jet print 
apparatus according to an embodiment of the present disclo 
Sure. FIG. 4 is a block diagram showing an injection quantity 
control unit included in an ink-jet print apparatus according to 
an embodiment of the present disclosure. Referring to FIGS. 
3 and 4, an ink-jet print apparatus 110 according to an 
embodiment of the present disclosure includes a first head 
portion 111 configured to form red color filters on a substrate 
100, a second head portion 113 configured to form green 
color filters on the substrate 100, and a third head portion 115 
configured to form blue color filters on the substrate 100. 

Although it is not shown in the drawings, each of the first to 
third head portions 111, 113, and 115 includes a plurality of 
nozzles (not shown) and is connected to a respective material 
Supplier (not shown). Each of the plural nozzles may scan a 
designated region on the substrate 100. The material suppliers 
are filled with red, green, and blue color filter materials, 
respectively. The ink-jet print apparatus 110 may be an appa 
ratus configured to form red, green, and blue color filters on a 
color filter substrate which is included in an LCD device. As 
such, the first to third head portions 111, 113, and 115 inject 
the red, green, and blue color filter materials on the substrate 
100 in a horizontal direction, thereby forming red, green, and 
blue color filters in sub-pixels on the substrate 100. 
The ink-jet print apparatus 110 further includes a transmit 

tance measuring unit for measuring the transmittances of the 
red, green, and blue color filters formed in the sub-pixels on 
the substrate 100. The transmittance measuring unit includes 
a camera 131 disposed above the substrate 100 and config 
ured to photocopy each Sub-pixel, a camera Supporting bar 
130 configured to support the camera 131, a light emission 
unit 141 disposed under the substrate 100 opposite to the 
camera 131, and a light emission unit Supporting bar 140 
configured to Support the light emission unit 141. 
The camera 131 includes a plurality of charge coupled 

devices (CCDs) so that the transmittances of the red, green, 
and blue color filters can be measured all at once. Although it 
is not shown in the drawings, the camera 131 includes a first 
feeder (not shown) configured to move the camera 131 along 
a longitude direction of the camera supporting bar 130. Simi 
larly, the light emission unit 141 includes a second feeder (not 
shown) configured to move the light emission unit 141 along 
alongitude direction of the light emission Supporting bar 140. 
As such, the camera 131 moves along the longitude direction 
of the camera Supporting bar 130 and measures the transmit 
tances of Sub-pixels arranged in one horizontal line of the 
substrate 100. The light emission unit 141 also moves along 
the longitude direction of the light emission unit Supporting 
bar 141 and sequentially emits light on the Sub-pixels on one 
horizontal line of the substrate 100. In other words, the cam 
era 131 may move in Synchronization with the light emission 
unit 141 so as to be always opposite the light emission unit 
141. 
The ink-jet print apparatus with the transmittance measur 

ing unit which includes the camera 131 and the light emission 
unit 141, as described above, sequentially measures line by 
line the transmittance of each of the sub-pixels on the sub 
strate 100. Also, the ink-jet print apparatus adjusts the injec 
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tion-quantity of each nozzle corresponding to a poor Sub 
pixel 101 which is identified on the basis of the transmittance 
measured using the camera 131 and the light emission unit 
141. To this end, the ink-jet print apparatus further includes an 
injection-quantity control unit shown in FIG. 4. 
The injection-quantity control unit of the ink-jet print 

apparatus includes a controller 150 receiving transmittance 
measurement data for each sub-pixel 101 photographed by 
the camera 131, a nozzle-jet compensator 153 adjusting the 
injection quantity of a nozzle opposite to a poor Sub-pixel 
which is identified by the controller 150 on the basis of the 
transmittance data for each of the sub-pixels, and first to third 
injection-nozzles 155, 157, and 159 for red, green, and blue 
color filter materials. 
The controller 150 compares the transmittance measure 

data of each sub-pixel 101, which is input from the camera 
131, with a reference transmittance data and identifies poor 
Sub-pixels having the transmittance measure data different 
from the reference transmittance data. Also, the controller 
150 calculates compensation values for the poor sub-pixels. 
The nozzle-jet compensator 153 adjusts the injection of 

color filter materials into the poor sub-pixels identified by the 
controller 150. More specifically, the nozzle-jet compensator 
153 updates a compensation setting value designating the 
injection quantity, in each jet-nozzle 155, 157, and 159, in 
order to adjust the quantity of a color filter material which is 
injected into each poor Sub-pixel. 

The first to third jet-nozzles 155, 157, and 159 for the red, 
green, and blue color filter materials inject the quantity of 
respective color filter material corresponding to the compen 
sation setting value updated by the nozzle-jet compensator 
153, into the respective sub-pixel. 

Such an injection quantity control unit of the ink-jet print 
apparatus 110 may be driven either prior to starting the for 
mation process of the color filters on a substrate 100, or after 
at least one component (for example, the jet-nozzle, the head 
portion, and/or others) of the ink-jet print apparatus is 
replaced. 

In this manner, the ink-jet print apparatus forming the color 
filters on the substrate 100 measures the transmittance of each 
sub-pixel 101, identifies the poor sub-pixel having a mea 
sured transmittance different from the previously prepared 
reference transmittance, and adjusts the injection quantity of 
the jet-nozzle injecting the color filter material into the poor 
Sub-pixel. As such, the ink-jet print apparatus improves the 
reliability of the color filter substrate. The ink-jet print appa 
ratus injects the color filters each having a desired transmit 
tance into the Sub-pixels, thereby preventing the previous 
generation of stain defects. 

FIG. 5 is a flow chart explaining an ink-jet print method 
according to an embodiment of the present disclosure. As 
shown in FIG. 5, an ink-jet print method according to an 
embodiment of the present disclosure may be performed 
either prior to starting the formation process of the color 
filters on a substrate 100, or after at least one component (for 
example, the jet-nozzle, the head portion, and/or others) of 
the ink-jet print apparatus is replaced (step S100). 

In step S110, the red, green, and blue color filters are 
formed in the respective sub-pixels on the substrate 100 as the 
substrate 100 moves along an aligning direction of the first to 
third head portions 111, 113, 115, which each include a 
plurality ofjet-nozzles injection red, green, or blue color filter 
material. 
The transmittance of each Sub-pixel is sequentially mea 

sured line by line from the substrate 100 in which the color 
filters are formed (step S120). At this time, the transmittance 
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6 
of each sub-pixel is detected by the camera 131 and the light 
emission unit 141, and applied to the controller 150. 
The controller 150 compares the measured transmittance 

of each sub-pixel with the previously prepared reference 
transmittance and identifies poor Sub-pixels each having a 
measured transmittance different from the reference trans 
mittance (step S130). 
The transmittance of each poor sub-pixel is adjusted by 

calculating a compensation setting value opposite to each 
poor Sub-pixel and controlling the injection quantity of the 
color filter material in correspondence with the compensation 
setting value (step S140). 
As described above, the ink-jet print apparatus according 

to an embodiment of the present disclosure measures the 
transmittance of each sub-pixel 101, identifies the poor sub 
pixel having the measured transmittance different from the 
previously prepared reference transmittance, and adjusts the 
injection quantity of the jet-nozzle injecting the color filter 
material into the poor sub-pixel. Therefore, the ink-jet print 
apparatus improves the reliability of the color filter substrate. 
As a result, the ink-jet print apparatus can prevent the previ 
ous generation of stain defects. 

Although the present disclosure has been limitedly 
explained regarding only the embodiments described above, 
it should be understood by the ordinary skilled person in the 
art that the present disclosure is not limited to these embodi 
ments, but rather that various changes or modifications 
thereof are possible without departing from the spirit of the 
present disclosure. Accordingly, the scope of the present dis 
closure shall be determined only by the appended claims and 
their equivalents. 

What is claimed is: 
1. An inkjet print apparatus, comprising: 
first to third head portions configured to form red, green, 

and blue color filters on a substrate; 
a plurality of nozzles provided in each of the first to third 

head portions; 
a camera, above the Substrate, configured to photograph a 

transmittance of each of sub-pixels in which the red, 
green, and blue are formed; 

a light emission unit, under the Substrate opposite to the 
camera, configured to emit light on the Sub-pixel; and 

an injection quantity control unit configured to compare 
the transmittance of each Sub-pixel photographed by the 
camera with a previously prepared reference transmit 
tance and to compensate the injection quantity of the 
nozzle, 

wherein the camera includes a plurality of charge coupled 
devices such that the transmittance of the red, green, and 
blue color filters measured all at once, 

wherein the injection quantity control unit includes a con 
troller configured to identify a poor sub-pixel based on 
the transmittance of each Sub-pixel photographed by the 
camera and a nozzle jet compensator configured to 
adjust the quantity of a color filter material which is 
injected into each poor Sub-pixel and the injection quan 
tity of the respective nozzle according to a compensation 
setting value which is calculated on the basis of the 
transmittance of the poor sub-pixel by the controller, 

wherein the each of the plurality of nozzles has the com 
pensation setting value updated by the nozzle jet com 
pensator and the injection quantity designated by the 
compensation setting value, and 

wherein the controller receives transmittance measure 
ment data for each Sub-pixel photographed by the cam 
era, 
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wherein the controller compares the transmittance mea 
surement data of each sub-pixel, which is input from the 
camera, with a reference transmittance data and identi 
fies poor sub-pixels having the transmittance measure 
data different from the reference transmittance data, and 

wherein the controller calculates the compensation setting 
value for the poor sub-pixels by to compare the trans 
mittance of each sub-pixel photographed by the camera 
with a previously prepared reference transmittance. 

2. The inkjet print apparatus according to claim 1, wherein 
the camera is installed on a camera supporting bar disposed in 
a horizontal direction above the substrate and moves along a 
longitude direction of the camera supporting bar. 

3. The inkjet print apparatus according to claim 1, wherein 
the light emission unit is installed in a light emission unit 
Supporting bar disposed in a horizontal direction under the 
Substrate and moves along a longitude direction of the light 
emission unit supporting bar. 

4. The ink-jet print apparatus according to claim 1, wherein 
the camera sequentially photographs line by line the trans 
mittances of the sub-pixels on the substrate. 

5. An ink-jet print method, comprising: 
forming red, green, and blue color filters in respective 

Sub-pixel on a substrate as the substrate moves along an 
aligning direction of first to third head portions each 
including a plurality of nozzles; 

Sequentially measuring the line by line transmittance of 
each sub-pixel on the substrate in which the red, green, 
and blue color filters are formed: 

identifying a poor sub-pixel through a comparison of the 
measured transmittance of the sub-pixel and a previ 
ously prepared reference of the sub-pixel; 
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8 
calculating a compensation setting value for the poor sub 

pixels by to compare the transmittance of each sub-pixel 
photographed by a camera with a previously prepared 
reference transmittance: 

updating the compensation setting value calculated by a 
controller in each of the plurality of nozzles; and 

adjusting a quantity of a color filter material which is 
injected into each poor sub-pixel and an injection quan 
tity of the each of the plurality of nozzles opposite to the 
poor sub-pixel by a compensation setting value derived 
from the compared resultant, 

wherein the measure of the transmittance of each sub-pixel 
is performed in a state that the camera and a light emis 
Sion unit each disposed above and under the substrate 
move along a horizontal direction, 

wherein the camera includes a plurality of charge coupled 
devices such that the transmittance of the red, green, and 
blue color filters measured all at once, 

wherein the controller receives transmittance measure 
ment data for each sub-pixel photographed by the cam 
era, 

wherein the controller compares the transmittance mea 
Surement data of each sub-pixel, which is input from the 
camera, with a reference transmittance data and identi 
fies poor sub-pixels having the transmittance measure 
data different from the reference transmittance data, and 

wherein the controller calculates the compensation setting 
value for the poor sub-pixels by to compare the trans 
mittance of each sub-pixel photographed by the camera 
with a previously prepared reference transmittance. 

; : : : : 


